Since cyclamate was banned in 1969 from the U. S. market of artificial sweeteners, and saccharin was removed from the " generally-recognized-assafe" list of food additives by the Food and Drug Administration in 1972, the dihydrochalcone sweeteners derived from flavanone glycosides of citrus fruits have gained increased attention. The dihydrochalcones can be easily obtained chemically from the corresponding flavanone gly cosides naringin (1), neohesperidin (2) and hesperi din (3) by alkaline hydrolysis and catalytic hydro genation via the chalcones1-3. Naringin dihydrochal cone (7) and neohesperidin dihydrochalcone (8) are intensely sweet tasting compounds, however, hes peridin dihydrochalcone (9)** has no sweet taste4. In an attempt to produce these sweetening agents by microbial conversion of the flavanone glyco sides5, some methods were explored for the quanti tative determination of these compounds. The qualitative determination of some flavanone glyco sides and their dihydrochalcones has already been reported6 as well as a quantitative method for the former compounds7' 8; we now describe a method for the quantitative determination o f the latter compounds. The U V absorption peak in the range 407 to 409 nm o f a complex with Neu's reagent ((5-aminoethyl-diphenylborate)9 was used for their determination, since their natural U V maximum at 282 nm is interfered with by the U V absorption of the flavanone glycosides in this range. The com plexes formed with the dihydrochalcones are stable for hours, whereas the complexes formed with the
Results and Discussion
Since cyclamate was banned in 1969 from the U. S. market of artificial sweeteners, and saccharin was removed from the " generally-recognized-assafe" list of food additives by the Food and Drug Administration in 1972, the dihydrochalcone sweeteners derived from flavanone glycosides of citrus fruits have gained increased attention. The dihydrochalcones can be easily obtained chemically from the corresponding flavanone gly cosides naringin (1), neohesperidin (2) and hesperi din (3) by alkaline hydrolysis and catalytic hydro genation via the chalcones1-3. Naringin dihydrochal cone (7) and neohesperidin dihydrochalcone (8) are intensely sweet tasting compounds, however, hes peridin dihydrochalcone (9)** has no sweet taste4. In an attempt to produce these sweetening agents by microbial conversion of the flavanone glyco sides5, some methods were explored for the quanti tative determination of these compounds. The qualitative determination of some flavanone glyco sides and their dihydrochalcones has already been reported6 as well as a quantitative method for the former compounds7' 8; we now describe a method for the quantitative determination o f the latter compounds. The U V absorption peak in the range 407 to 409 nm o f a complex with Neu's reagent ((5-aminoethyl-diphenylborate)9 was used for their determination, since their natural U V maximum at 282 nm is interfered with by the U V absorption of the flavanone glycosides in this range. The com plexes formed with the dihydrochalcones are stable for hours, whereas the complexes formed with the flavanone glycosides and their chalcones are not; with time, the absorption at the maximum increases in case o f the former and rapidly decreases in case o f the latter. The U V maxima of the reagent complexes with 7, 8 and 9 are at 407 nm, 408 nm and 409 nm, respectively; the absorption o f the parent compounds in this range is negligible. The concentration o f the dihydrochalcones can be determined by this method in aqueous or alcoholic solutions ranging from 0.005 to 0.100% (Fig. 1 ). An excess amount o f Neu's reagent caused no inter ference in this method. Under strong alkaline conditions, e.g., the syn thesis of naringin chalcone (4), neohesperidin chalcone (5) and hesperidin chalcone (6)3 several hydrolysis by-products of the flavanone glycosides are produced, which can only be removed from the desired product by column chromatography or preparative TLC. To monitor the purity o f the synthesized products, thin-layer chromatography was utilized. A previously reported solvent system10 A (Table I ) produced satisfactory results with silica gel thin-layer plates, although the presence of acetic acid in this system interfered with preparative TLC. For this reason the solvent system B (Table I ) was developed, which produced excellent results in both TLC systems. The compounds 1 to 9 can be observed either under U V light (375 nm) or after developing with Neu's reagent (Table I ). The Rf values of both systems increase in the orders flavanone glycoside < chalcone < dihydrochalcone, 6 < 5 < 4 and 9 < 8 < 7 (Table I) . Therefore, TLC in combination with Neu's reagent can also be utilized to distinguish between the chalcones and/or dihydrochalcones. The color reaction with Neu's reagent is also useful for the qualitative determination of flavanone glycosides, chalcones and dihydrochalcones in agar media for microbiological studies; the respective colors are beige-yellow, yellow-orange and brightyellow 5. Spectrophotometer and read at the following wave lengths: 407 nm for 7, 408 nm for 8 and 409 nm for 9. Standard curves are shown in Fig. 1 .
Experimental

Quantitative determination of the dihydrochalcones
Thin-layer chromatography
Silica gel plates (Merck, 60F-254, 0.25 mm) were used for the separation o f compounds 1 to 9, utilizing the solvent systems A (w-butanol: glacial acetic acid: H 2 0 = 4 :l:5 , upper phase) and B (H20-saturated n-butanol). The produced spots were usually detected under U V light (375 nm) or after developing by spraying the plates with 1%
Neu's reagent in methanol. The Rf values (6 h running time at 23 °C) and colors are summarized in Table I . For preparative TLC silica gel plates (Merck, 60F-254, 2 mm) were utilized in combina tion with solvent system B. 
Detection of flavanone glycoside-s, chalcones and dihydrochalcones in agar media for microbiological studies5
The surface of the agar plates was flooded with 1 ml o f Neu's reagent (1% in methanol). After 5 minutes the colors of the complexes that formed, were evaluated in day light; flavanone glycosides, when present in the agar medium, produced a beige-yellow, chalcones a yellow-orange and dihydrochalcones a bright-yellow color.
